□ ySpedfication □ z 

□yTitleDz 

Method for compacting reduced fine ore in a plate form and method for 
manufacturing compaction fir melter gastfier using compacted fine iron ore. 
□yBrief description of tiie drawingsDz 

FIG. 1 is a conceptional view of a process for manufacturing molten iron 
including an embodiment of an apparatus for manufacturing hot compacted materials; 
a fluidizd-bed reduction reactor for reducing fine iron ores; and a melter-gasifier for 
producing molten iron and slag by charging raw coals and reduced irons thereinto to 
realize the present invention. 

FIG. 2 is a detailed view of an entire process of the apparatus for 
manufacturing hot compacted materials including a hot storage installation for storing 
fine reduced irons and calcined additives; an apparatus for charging fine reduced 
irons; and an apparatus for manufacturing hot compacted materials including crusher 
and so on. 

FIG. 3 is a detailed sectional view of a charging bin provided in the apparatus 
for manufacturing hot compacted materials from the fine reduced irons and calcined 
additives in order to manufacture compacted materials with a plate form according to 
the present invention. 

FIG. 4 is a structural view of a hot molding part provided in the apparatus for 
manufacturing hot compacted materials from the fine reduced irons and calcined 
additives in order to manirfacture compacted materials with a plate form according to 
the present invention wherein a) shows an outer prespective view of the hot molding 
part and b) shows a detailed sectional view of the press roU. 

FIG. 5 is a detailed view of a compacted shape of tiie fine reduced irons and 
calcined additives molded by a roU tyre of the press roU provided in the apparatus for 
manvifacturing hot compacted materials from the fine reduced irons and calcined 
additives in order to manufacture compacted materials with a plate form according to 
the present invention. 

FIG. 6 is a hot molding part and a hot crushing part provided in the apparatus 
for manvifactviring hot compacted materials from the fine reduced irons and calcined 
additives in order to manufacture compacted materials with a plate form according to 
the present invention. 

FIG. 7 is a perspective view of a crushing roll including a hot crvishing part for 
crushing compacted materials with a plate form into compacted material for being 
used in the melter-gasifier according to the present invention. 



FIG. 8 is a detailed view of a hot branching part provided in the hot crushing 
part for crushing compacted materials with a plate form into compacted material for 
being used in the melter-gasifier according to the present invention wherein a) shows 
a left sectional view and b) shows a riglht sectional view. 

FIG. 9 is a detailed view of an apparatus for cooling and transferring 
compacted materials provided in the hot crushing part for crushing compacted 
materials with a plate form into compacted material for being used in the melter- 
gasifier according to tiie present invention. 

FIG. 10 is a longitudinal sectional view of a hot separation part provided in the 
hot crushing part for crushing compacted materials with a plate form into compacted 
material for being used in the melter-gasifier according to the present invention. 

FIG. 11 is a horizontal sectional view of a second crushing part provided in a 
hot crushing part for crushing compacted materials with a plate form into compacted 
material for being used in the melter-gasifier according to the present invention. 

FIG. 12 is a horizontal sectional view of a structure of the second crushing part 
provided in a hot crushing part for crushing compacted materials with a plate form 
into compacted material for being used in the melter-gasifier according to the present 
invention. 

FIG. 13 is a bngitudinal sectional view of a structure of the second crushing 
part provided in a hot crushing part for crushing compacted materials with a plate 
form into compacted material for being used in the melter-gasifier according to the 
present invention. 

FIG. 14 is a detailed view of of a hot transferring part provided in a hot 
crushing part for crushing compacted materials with a plate form into compacted 
material for being used in the melter-gasifier according to the present invention 
wherein a) is a side view and b) is a detailed sectional view. 

FIG. 15 is a systematic view of wet scrubber provided in a hot crushing part for 
crushing compacted materials with a plate form into compacted material for being 
used in tiie melter-gasifier according to the present invention. 

FIG. 16 is a schematic view of a fluidized-bed reductuion reactor for reducing 
fine iron ores according to a conventional art and a process for manufacturing molten 
iron including a melter-gasifier manufacturing molten iron and slag by charging raw 
coals and reduced irons thereinto. 

FIG. 17 is a schematic view of conventional press rolls and the compacted 
materials manufactured by using the press rolls wherein a) shows a press roll and b) 
shows compacted materials. 



FIG. 18 is a schematic view of other conventional press rolls and the compacted 
materials manufactured by using the press rolls wherein a) shows a press roll and b) 
shows compacted materials. 

FIG. 19 is a schematic view of press rolls and the compacted materials 
manufactured by using the press rolls in accordance with the present invention 
wherein a) shows a press roU; b) shows compacted materials pressed by press roUs 
which are arranged for their grooves to be offset with each other according to the 
present invention; and c) shows compacted materials pressed by press roUs which are 
arranged for their grooves to be correspond with each other. 

* explanation of reference numerals of the main part shown in the drawings * 



1. apparatus for manufacturing hot compacted materials 

5. pressured transferring pipe 

10. hot storage bin 

12. apparatus for controlling level 

17. transfer/block valve 

18a. plate 

18b. hydraulic actuator 

20. charging bin 

26a, 26b. charging device 

28a, 28b. charging member 

30a, 30b. electric motor 

32. hot pressing part 

36a, 36b. press roll 

38a, 38b. hydralic motor 

40. hydraulic pressing part 

42a. body shaft 

42b. roll tyre 

44. cooling water 

50. hot crushing part 

54. crushing plate 

54a. spacer ring 

56. protrusion 

60. hot branching part 

62. hollow type housing 



68. separation plate 

70. hydraulic qrlinder 

80. cooling and transferring device 

82. water container 

86,88. pan conveyor 

90. belt 

95. storage tank 

100. hot separation part 

102. inlet port 

106. casing 

110. spring 

112. vibrator 

115. fine particle outlet port 
120. second hot crushing part 
122. disc type blade 
124. spacer ring 
126. tie bolt 

130a, 130b. cylinfme reduced ironscal crushing roU 

134. central axis 

150. hot transferring part 

152. bucket 

154. chain 

156. compacted materials loading part 

158. compacted materials unloading part 

160. fine reduced ironsving motor 

170. tunnel 

180. hot storage part 

190. charging device 

200. wet dust collector 

210. wet scrubber 

212. moisture remover 

300. preheater 

310. pre-reduction reactor 

320. final reduction reactor 

330. fluidized-bed reduction reactor 

340. melter-gasifier 



C. compacted materials 



□yDetailed description of the invention Dz 
□yObject of the inventionDz 

□yTedmical field to which the invention belongs and backgrovind of the technical 
fieldDz 

<59> The present invention relates to a method for manufacturing compacted 
materials of fine reduced irons with a plate form, which can be continuovisly produced 
with further thickness thereof during manufacturing of molten iron using raw coals 
and fine iron ores. In addition, the present invention relates to a method for 
manufacturing compacted materials for being used in a melter-gasifier by using the 
compacted materials with a plate form. 
<60>i I <80> omitted 
□yTechnical object of the inventionDz 

<81> In the present invention regarding a process for manufacturing molten iron by 
using raw coals and fine iron ores, mixture of the hot fine reduced irons and calcined 
additives or only hot fine reduced irons discharged from a fluidized-bed reduction 
reactor are pressed imder a suitable pressing condition. Therefore, the object of the 
present invention is to provide a method for manufacturing compacted materials of 
fine reduced irons with a thick plate form without split or breaking which can 
minimize an amount of dusts. 

<82> Another object of the present invention is to provide compacted materials for 

being used in the melter-gasifier with a strength, density and size distribution thereof 

suitable for being melted and slagging in the melter-gasifier by roU pressing and 

crushing fine reduced irons tmder a suitable pressing condition. 

□yConstitution of the inventionDz 

<83> The present invention will be explained as foUows. 

<84> The present invention relates to a method for manufacturing compacted 
materials of fine reduced irons with a plate form, which can be continuously produced 
with furtiier thickness thereof during manufacturing of molten iron using raw coals 
and fine iron ores. In addition, the present invention relates to a method for 

manufacturing compacted materials for being used in a melter-gasifier by using the 
compacted materials with a plate form comprising 

<85> a step of arranging grooves of the left and right press roUs with a suitable gap 
therebetween to be offset with each other. A surface of the left and right press roUs 
includes flat portions and the grooves; and 



<86> a step of manufacturing compacted materials with a plate form by charging and 
pressing mixture of the hot fine reduced irons and caldned additives or only hot fine 
reduced irons discharged from a final reduction reactor of fluidized-bed reduction 
reactors into a gap formed between the left and light press rolls while rotating them 
along a direction opposing to each other, thereby manufacturing the compacted 
materials with a plate form are provided. 

<87> In addition, a method for manufacturing compacted materials for being vised in a 
melter-gasifier in a process for maniifactuimg molten iron by using raw coals and fine 
iron ores in an apparatus for manufacturing molten iron including multi-staged 
fluidized-bed reduction reactors for reducing the fine ores; and a packed type melter- 
gasifier for manufacturing molten iron by using the fine reduced irons comprising 
<88> a step of arranging grooves of the left and right press rolls with a suitable gap 
therebetween to be offset with each other, a surface of the left and rig|ht press roUs 
comprising flat portions and the grooves; 

<89> a step of manufacturing compacted materials with a plate form by charging and 
pressing mixture of the hot fine reduced irons and calcined additives or only hot fine 
reduced icons discharged from a final reduction reactor of the fluidized-bed reduction 
reactors into a gap farmed between the left and right press rolls while rotating them 
along a direction opposing to each other, thereby manufacturing the compacted 
materials with a plate form; and 

<90> a step of crushing the manufactured compacted materials in order to have a 
shape and mechanical property which are suitable for being charged into the melter- 
gasifier. 

<91> The present invention wUl be explained in detail as follows. 
<92> The present invention is preferably appHed to a process for manufacturing 
molten iron by using raw coals and fine icon ores in an apparatus for manufacturing 
molten iron including multi-staged fluidized-bed reduction reactors for reducing the 
fine ores; and a packed type melter-gasifier for manufacturing molten icon by using 
the fine reduced irons. 

<93> According to the present invention, the grooves of the left and rig|ht press roUs 
are arranged to have a smtable gap tiierebetween to be offset with each other in order 
to manufacture compacted materials with a plate form. A surface of the left and right 
press rolls includes flat portions and the grooves. 

<94> It is preferable that each flat portion of a surface of the left and right press roUs is 
formed to have a length of a range from 1mm to 5mm along a direction parallel to a 
rotating direction of the press rolls; and the a depth of the groove of the surface of the 



press roll is in a range from 3mm to 15mm and a distance between the grooves is in a 
range from 20mm to 50mm. 

<95> In addition, it is preferable that a section breaking the groove along a direction to 
be horizontal to a rotating direction of the roll has a rounded arc shape and has a line 
shape along a direction to be perpendicular to a rotating direction of the roll. 
<96> The offset distance between the left and right press rolls is preferably in a range 
from 50% to 70% of the distance between the grooves. 

<97> As described above, after the tiie left and right press rolls are arranged, mixture 
of the hot fine reduced irons and calcined additives or only hot fine reduced irons 
discharged from a final reduction reactor of the fluidized-bed reduction reactors are 
charged and pressed into a gap formed between the left and right press rolls whUe 
rotating them along a direction opposing to each other, thereby manufacturing the 
compacted materials with a plate form are manufactured. 

<98> As a material manufactured into a compacted material with a plate form can be 
hot fine reduced irons or mixtiire of the hot fine reduced irons and calcined additives. 
<99> As an example of using hot fine reduced irons as a material manufactured into 
compacted materials with a plate shape can be those discharged from a final reduction 
reactor of the fluidized-bed reduction reactors afte the fine iron ores are charged into 
the multi-staged fluidized-bed reduction reactors. 

<100> In addition, an example of using the mixture of the hot fine reduced irons and 
caldned additives as compacted material with a plate form can be those discharged 
from a final reduction reactor of the fluidized-bed reduction reactors afte the fine iron 
ores and additives are charged into the multi-staged fluidized-bed reduction reactors 
<101> An amoimt of the calcined additives in the mixture of the hot fine reduced irons 
and caldned additives is preferably in a range from 3wt% to 20wt% of the total 
amount of the compacted materials. 

<102> The calcined aditives play a role to prevent the fine reduced irons from sticking 
to tiie press roU. However, the amount thereof is too less, it is impossible to expect the 
above role thereof and combination property of the compacted materials is 
deteriorated since an amoimt of the fine reduced irons playing a role to render a 
sticking property if tiie amount tiiereof is too much. Therefore, an amoimt of the 
calcined additives is preferably limited in a range from 3wt% to 20wt% of the total 
amoimt of the compacted materials. 

<103> The pressing temperature is preferably set to be in a range from 400iae to SOOjae. 
The reasons are as foUows. A sticking property of the comapcted material is 
deteriorated if the pressing temperature is too low. The fine reduced iron can be stick 



to a surface of the press roll if the pressing temperature is too high. 
<104> The pressing pressure is preferably set to be in a range from 140bar to 250bar 
during the roll pressing. The reasons are as follows. The density thereof not only 
becomes too high but also it is not necessary to consume such energy if the pressing 
pressure is too higjh. The strength thereof is further reduced and then partides are 
severely generated if the pressing pressure is too low. 

<105> A pressing condition is preferably set to make a density of the compacted 
material be in a range from 3.5ton/m3 to 4.2ton/m3 and make a thickness thereof be in 
a range from 3mm to 30mm when the compacted material .is pressed according to the 
present invention. 

<106> The compacted materials with a plate form manufactured like above are 
crushed to have a shape and mechanical property which are sviitable for being charged 
into the melter-gasifier in order to manufacture compacted materials according to the 
present invention. 

<107> The compacted materials manufactured like above have an irregular shape 
with a density of a range from 3.5tan/m^ to 4.2ton/m^ and a size not more than 
50mm, preferably 30mm. 

<108> More preferably, a size distribution of the compacted materials for being used 
in the melter-gasifier is not more than 20% with a size of a range from 30mm to 50mm; 
at a range from 10% to 40% with a size of a range from 30mm to 50mm; at a range 
from 10% to 40% with a size of a range from 10mm to 20mm; at a range from 5% to 
30% with a size of a range from 1mm to 10mm; and at a range not more than 10% with 
a size of not more than 1mm. 

<109> The present invention wUl be explained in detail with reference to FIGs. 1 to 15. 
<110> First, the apparatus for manitfacturing compacted materials, which corresponds 
with tiie present invention, for compacting hot fine reduced irons and calcined 
additives; and then manufacturing compacted materials are explained. 
<111> An embodiment of the apparatus for manufacturing hot compacted materials 
for compacting hot fine reduced irons and calcined additives is shown in FIGs. 1 to 5. 
<112> As shown in FIG. 1, the apparatus for manufacturing hot compacted materials 1 
is located between tiie final reduction reactor 320 and the melter-gasifier 340. 
<113>...<117> omitted 

<118> As shown in FIG. 3, in the hot charging devices 26a and 26b, two sets of spiral 
type charging members 28a and 28b are slanted at both sides of the charging bin 20 to 
a direction to be perpendicular direction and arranged toward a lower end outlet port 
of the charigng bin 20. The electric motors 30a and 30b are provided to rotate and fine 



reduced ironsve the charging members 28a and 28b at an upper end of the charging 
bin 20. 

<119> The spiral type charging members 28a and 28b are installed above the left and 
right press roUs 36a and 36b, which will be explained below, and make a charging 
amoimt of the fine reduced irons be the same as that of the calcined additives. 
<120>, <121> omitted 

<122> A hot press roU 32, which presses the fine reduced irons and calcined additives 
into a plate form, is connected to tiie lower end of the charging bin 20. 
<123>, <124> omitted 

<125> In addition, the press roUs 36a and 36b are sequently arranged at a lower 
portion of the charging members 28a and 28b and thereby pressing the fine reduced 
irons and calcined additives into a plate form while being rotated along a direction 
opposing to each otiier. 
<126>...<129> omitted 

<130> In addition, as shown in FIG. 5, the surface of the roll tyre 42b consists of a flat 
portion and a groove which are alternately farmed to be located. 
<131> The left press roll 36a and the rig|ht press roU 36b are arranged to have a suitable 
gap therebetween. In addition, the groove formed on a surface of the roU tyre 42b of 
the left press roU 36a is arranged to be offset with the groove formed on a surface of 
the roU tyre 42b of the left press roU 36b. 

<132> Each flat portion of a surface of the roU tyre 42b of the left and right press roUs 
36a and 36b is preferably formed to have a length of a range from 1mm to 5mm along 
a direction parallel to a rotating direction of the press rolls. In addition, a depth of the 
groove of the surface of the press roU is preferably in a range from 3mm to 15mm and 
a distance between the grooves is preferably in a range from 20mm to 50mm. 
<133> The offset distance between the left and right press roUs is preferably in a range 
from 50% to 70% of the distance between the grooves. 

<134> By forming and arranging the press roU Uke above, the sheet of the compacted 
materials suitable for being crushed in the hot crushing part 50, which wUl be 
explained below, is formed. 
<135> omitted 

<136> When the hot press roU 32 presses the fine reduced irons and calcined additives, 
pressed compacted materials Compacted materials with a plate form is manufactured. 

<137> omitted 

<138> A crushing device for crushing the manufactured compacted materials 
according to the present invention in order to have a shape and mechanical property 



which are suitable for being charged into the melter-gasifier will be explained. 
<139> As shown in FIG. 6, a hot crushing part 50 is located under the hot press rol 32 
sequently connected thereto. The hot crushing part 50 separates and crushes the fine 
reduced irons and calcined additives C with a plate form to have a size suitable for 
being charged into the melter-gasifier 340. 

<140> The hot crushing part 50 is a device for firstly separating and crushing the 
compacted materials C made of the fine reduced irons and calcined additives pressed 
by the hot press roU 32 as a size suitable for being charged into the melter-gasifier 340. 
<141>...<154> omitted 

<155> Meanwhile, a hot separation part 100 is provided to sequently connect with the 
discharging port 66b of the hot branching part 60 and separate large grains contained 
in the firstly crushed hot compacted materials made of the fine reduced irons and 
calcined additives. 

<156> The hot separation part 100 is cormected to the hot crushing part 7 and 
separates compacted materials C made of the fine reduced irons and calcined additives 
with a size of not less than 50mm, preferably not less than 30mm after the compacted 
materials C are crushed. The hot separation part 100 can separate the compacted 
materials C at a maximum rate of 120ton/h. As shown in FIG. 10, the hot separation 
part 100 separates a grain with a size of not less than 50mm, preferably not less than 
30mm by vibrating the compacted materials C made of the fine reduced irons and 
calcined additives charged through an inlet port 102 of the upper portion. The inlet 
port 102 is formed at an upper portion of a casing 106 including a slanted screen 104 
and a large grain discharging port 108 is formed at an opposing side of the inlet port 
102. 

<157> omitted 

<158> Therefore, such hot separation part 100 discharges the compacted materials C 
with a size of not elss than 50mm, preferably not less than 30mm through the large 
grain discharging port 108 and discharges the rest compacted materials C with a small 
size through tiie small grain discharging port 115. In addition, a second hot crushing 
part 120, which wiU be explaned below, is arranged imder the large grain discharging 
port 108. A hot transferring part 150 is connected to a bwer portion of the small grain 
discharging port 115 in order to transfer the crushed hot compacted materials C made 
of the fine reduced irons and calcined additives, 

<159> As entirely shown in FIG. 11, the second hot crushing part 120, which is 
connected to the large grain discharging port 108, is sequently connected to the hot 
separation part 100. The second hot crushing part 120 separates and crushes the 



separated compacted materials C made of fine reduced irons and caldned additives 
with a large grain size to be suitable for being charged into the melter-gasifier 340. 
<160>...<165> omitted 

<166> The second hot crushing part 100, which is connected to the large grain 
discharging outlet 108 of the hot separation part 100, crushes compacted materials C 
made of the fine reduced irons and calcined additives with a size over 50mm, 
preferably over 30mm suitable for being charged into the melter-gasifier 340. The 
second hot crushing part 100 can crush the compacted materials C at a maximvim rate 
of 60ton/h. It is possible to variably control a rotating times and a gap between the 
impact blades 122 in order to minimze the amoimt of the fine particles generated 
during crushing of compacted materials C made of the fine reduced irons and calcined 
additives. 

<167>...<175> omitted 

<176> In addition, wet dust collector 200 is installed to collect hot dusts generated in a 
process of transfering, charging, crushing and separating of the compacted materials C 
made of the fine reduced irons and calcined additives in the the apparatus for 
manufacturing hot compacted materials 1 according to the present invention. 
<177> As shown in FIG. 15, dust collectors (not shown) are installed in each of the hot 
press part 32, a hot crushing part 50, a cooling and transferring device 80, a hot 
separation part 100, a second hot crushing part 120, a hot tranferring part 150 and so 
on. They are connected to a wet scrubber 210 and a moisture remover 212 through a 
pipe, thereby discharging residues through a chimney 214 after the dusts are removed. 
<178> Constitution, function and effect of the wet dust collector can be easily 
imderstood by the skUled art, detailed description thereof is omitted. 
<179> A method for manvifacturing compacted materials made of fine reduced irons 
and calcined additives with a plate form by using the appratus for manufacturing hot 
compacted materials as shown in FIGs. 1 to 5 and a method for crushing the 
compacted materials with a plate form by using the crusher as shown in FIGs. 6 and 7 
are explained below. 
<180>...<185> omitted 

<186> As shown in FIG. 5, compacted materials C made of fine reduced irons and 
calcined additives with a plate shape corresponding to the present invention 
manufactured by rotating a pair of press roUs, namely the left and right press roUs 36a 
and 36b with a suitable gap therebetween along a direction opposing to each other by 
using hydrauUc motors 3a and 38b while arranging the groove formed on a surface of 
the roU tyre 42b of the left press roU 36a and the groove formed on a surface of the roU 



tyre 42b of the right press roll 36b to be offset. 

<187> It is preferable that each flat portion of a surface of the left arid right press rolls 
is formed to have a length of a range from 1mm to 5mm along a direction parallel to a 
rotating direction of the press roUs; and the a depth of the groove of the svuface of the 
press roll is in a range from 3mm to 15mm and a distance between the grooves is in a 
range from 2Qmm to 50mm. 

<188> The offset distance between the left and right press rolls is preferably in a range 
from 50% to 70% of the distance between the grooves. 

<189> An amotint of the calcined additives in the mixture of the hot fine reduced irons 
and calcined additives is preferably in a range from 3wt% to 20wt% of the total 
amoimt of the compacted materials. 

<190> The pressing temperature is preferably set to be in a range from 400iae to SOOjae. 
The pressing pressure is preferably set to be in a range from 140bar to 250bar during 
the roll pressing. 

<191> A density of the compacted material C made of fine reduced irons and calcined 
additives is in a range from 3.5ton/m^ to 4.2ton/m^ and a thickness thereof is in a 
range from 3mm to 3Qmm according to the present invention. 
<192> omitted 

<193> In the present invention. Compacted materials are pressed by forming grooves 
on a surface of the roll tyre 42b of the press rolls 36a and 36b and arranging the groove 
formed on a surface of the roll tyre 42b of the left press roll 36a and the groove formed 
on a surface of the roll tyre 42b of the right press roll 36b to be offset, thereby a 
problem of a split of the plate type compacted materials with a thickness over 8mm 
does not happen. 
<194>...<196> omitted 

<197> The compacted materials for being used in tiie melter-gasifier manufactured like 
above have an irregular shape with a density of a range from 3.5ton/m3 to 4.2ton/m3 
and a size not more than 50mm, preferably 30mm. 

<198> More preferably, a size distribution of the compacted materials for being used 
in the melter-gasifier is not more than 20% with a size of a range from 30mm to 50mm; 
at a range from 10% to 40% with a size of a range from 30mm to 50mm; at a range 
from 10% to 40% with a size of a range from 10mm to 20mm; at a range from 5% to 
30% with a size of a range from 1mm to 10mm; and at a range not more than 10% with 
a size of not more than 1mm. 

<199> Meanwhile, an amount of generated fine particles is increased 

<202>, <203> omitted 



<204> The hot separation part 100 separates a grain with a size of not less than SOnrai, 
preferably not less than 30mm. The grain with a size of not less than 50mm, 
preferably not less than 30mm is discharged through a large grain discharging oulet 
port 108 while grain with a size of not more tiian 50mm, preferably not more than 
30mm is discharged through a small grain discharging oulet port 115. 
<205> In addition, hot compacted materials for being used in a melter-gasifier with a 
size of not less tiian 50mm, preferably not less than 30mm discharged from the large 
grain discharging oulet port 108 have gone tiirough the a couple of cylinfine reduced 
ironscal crushing roUs 130a and 130b which roatates by tiie hydravdic motors 132 of the 
second hot crushing part 120 and then are crushed into a size thereof not more than 
50mm, preferably not more than 30mm. and are capable of being charged into the 
melter-gasifier 340. 

<206> In addition, hot compacted materials for being used in a melter-gasifier crushed 
with a size of not more than 50mm, preferably not more than 30mm, which have gone 
through the second hot crushing part 120, and the hot compacted materials for being 
used in a melter-gasifier crushed with a size of not more than 5Qmm, preferably not 
more than 30mm, which have gone through a small grain discharging outlet 115 of the 
hot separation part 100 are loaded into a plurality of buckets 152 of the hot transferring 
part 150. The buckets 152 are transferred upward by the plurality of chains fine 
reduced ironsven by an operation of the fine reduced ironsving motor 160 provided in 
the compact materials imloading part 158 located at an upper side. 
<207> In addition, hot compacted materials for being used in a melter-gasifier crushed 
with a size of not more than 50mm, preferably not more than 30mm, which is 
transferred by the hot transferring part 150 are loaded into the hot storage bin 180 and 
then are charged into the melter-gasifier 340 through a plurality of hot pressure 
equalizing containers 192 and 194 of the charging device 190. 
<208> omitted 

<209> The dusts of the compacted materials made of fine reduced irons and calcined 
additives are collected throug|h dust collectors (not shown) are installed in each of the 
hot press part 32, a hot crushing part 50, a cooling and transferring device 80, a hot 
separation part 100, a second hot crushing part 120, a hot tranferring part 150 and so 
on. The dusts pass through a wet scrubber 210 and a moisture remover 212 by using a 
pipe, thereby residues are discharged through a chimney 214 after the dtists are 
removed. 

<210> The present invention is specifically explained with reference to the 
embodiment below. 



<211> Embodiments 

<212> The compacted materials with a plate form are manufactured by using a roll 
press with a surface shape shown in FIGs. 17(a)(flat roll), 18(a)(roll with a groove) and 
19(a)(roll of the present invention) by using fine leduced irons and calcined additives 
of 750iae discharged from the final reduction reactor of the fluidized-bed reduction 
reactor. 

<213> The compacted materiak witii a flat form manufactured by each of the rolls are 
shown in FIGs. 17(b), 18(b), 19(b) and 19(c). 

<214> FIG. 19(b) shows compacted materials with a flat form manufactured by 
arranging a pair of press rolls to make their grooves to be offset and FIG. 19(c) shows 
compacted materials witii a flat form manufactured by arranging a pair of press rolls 
to make their grooves to correspond with each other. 

<215> A thickness, a density, productivity and dust generating rate of the compacted 
materials manufactured by using each of the press roU are investigated and a result 
thereof is shown in Table 1 below. 



<216> nyTablelDz 





flat roll (FIG. 17a) 


roll with a groove (FIG. 18a) 


roU of the present 
invention (FIG. 

19b) 
(the grooves are 
arranged to be 
offset) 


Thickness 
(mm) 


8 


10 


16 


Density 
(g/cm3) 


3.8 


3.8 


3.8 


Productivity 
(%) 


100 


120 


200 


Dvist 
generating 

rate 
(-1mm, wt%) 


10 


8 


5 



<217> As described in Table 1, productivity is increased and dust generating rate is 
known to be reduced below 5% since the flat type compacted materials with a 
thickness of 16mm can be manufactured when compacted materials with a flat form 



are manufactured according to the present invention. 

<218> Espedally, when the press rolls are arranged by making their grooves to 
correspond with each other, split and breaking phenomenon are severely appeared as 
shown in FIG. 19(c). 

<219> In addition, the split phenomenan was severely happened due to an increase of 
sticking property between the fine reduced irons and the roU when the press roUs with 
grooves were used. 
□yEffect of the inventionDz 

<220> As described above, ihe present invention can manufacture thick plate type 
compacted materials made of fine reduced irons with a minimized generating amount 
of dusts without split and breaking in a process for manufacturing molten iron by 
using raw coals and fine iron ores, thereby productivity and effectivity of a process for 
manufacturing molten iron can be unproved. 

<221> In addition, the present invention provides compacted materials for being used 
in the melter-gasifier witii a strength, density and size distribution thereof suitable for 
being melted and slagging in the melter-gasifier, thereby having an effect that 
improved productivity and effectivity of a process for manufacturing molten iron are 
promoted. 



